ENVIRONMENTAL 
AND EXPERIMENTAL 
BOTANY 


An International Journal 


Editor-in-Chief: MORTON W. MILLER, Rochester 


VOLUME CONTENTS, AUTHOR 
AND SUBJECT INDEX 


VOLUME 30, 1990 


© PERGAMON PRESS Oxford New York 
Beijing Frankfurt Sao Paulo Sydney Tokyo Toronto 


is 
ig 
WS 
its 
ox 
4 
= 
a 


ENVIRONMENTAL AND EXPERIMENTAL 
BOTANY 


Editor-in-Chief 
Morton W. Miter, Department of Biophysics, The University of Rochester, School of Medicine and Dentistry, 
Rochester, NY 14642, U.S.A. (Tel. (716)275-3634) 

Editorial Board 
I. AverBacH, Oak Ridge National Laboratory, Oak Ridge, TN, U.S.A. 
Bartow, University of Bristol Research Station, U.K. 
P. BeNnneTT, University of Wisconsin, Madison, WI, U.S.A. 
F. Bourpgau, Comm. of the European Commun., Brussels, Belgium 
Bryan, Syracuse University, Syracuse, NY, U.S.A. 
Carn, Illinois State University, Normal, IL, U.S.A. 
D. Concer, Temple University School of Medicine, Philadelphia, PA, U.S.A. 
V. Concer, University of Tennessee, Knoxville, TN, U.S.A. 
. J. Constantin, Phyton Technologies Inc., 7327 Oak Ridge Highway, Knoxville, TN, U.S.A. 
D’Amarto, Ist Di Genetica Della Univ., Pisa, Italy 
. Davipson, McMaster University, Hamilton, Ont., Canada 
. R. Davies, John Innes Institute, Norwich, U.K. 


J 
J 
J 

S. Evans, Manhattan College, Bronx, NY, U.S.A. 
J. S. Jacosson, Boyce Thompson Institute, Ithaca, NY, U.S.A. 

A. KIHLMAN, Royal Agr. College of Sweden, Uppsala, Sweden 

M. Ktetn, University of Vermont, Burlington, VT, U.S.A. 

. H. Kretn, 7901 Kentbury Dr., Bethesda, MD 20814, U.S.A. 

Kownzak, Washington State University, Pullman, WA, U.S.A. 

C. Kuennert, Syracuse University, Syracuse, NY, U.S.A. 

Lutz, GSF Miinchen, Institut fiir Biochemische Pflanzenpathologie, Neuherberg, F.R.G. 
S. McNaucutTon, Syracuse University, Syracuse, NY, U.S.A. 
J. Moutscuen, University of Liége, Liége, Belgium 
E. PixeT, Inst. Biologie/Physiologie Veg., Université de Lausanne, Lausanne, Switzerland 
J. Raynat, SUNY—Coll. Environ. Sci. and Forestry, Syracuse, NY, U.S.A. 


M 

J. Romani, University of California, Davis, CA, U.S.A. 
J. R. K. Savace, MRC Radiobiology Research Unit, Berkshire, U.K. 
M. S. SwaMINATHAN, Teynampet, Madras, India 
H 
H 


Ss 
P 
A 
B 
F 
D 
D 
L. 
B 
R 
Ww 
Cc 
Cc 
Cc 
P 
D 
R 
D. T. Tincey, U.S. EPA, Corvallis, OR, U.S.A. 
J. C. V. Vu, USDA-ARS Hort. Res. Lab., Orlando, FL, U.S.A. 
P. L. Wane, University of Tennessee, Knoxville, TN, U.S.A. 
P. Wesster, University of Massachusetts, Amherst, MA, U.S.A. 
. YaMaGATA, Kyoto University, Kyoto, Japan 
. YAMAGUCHI, University of Tokyo, Tokyo, Japan 


Editorial Assistant: MARYLYNN M. MILLER 


Publishing, Subscription and Advertising Offices 
Pergamon Press pic, Headington Hill Hall, Oxford OX3 OBW, U.K. 
Pergamon Press Inc., Maxwell House, Fairview Park, Elmsford, NY 10523, U.S.A. 


Annual Institutional Subscription rate (1990): U.S. $250.00. 


Two-year Institutional rate (1990/91): U.S. $475.00. 
Personal subscription rate for those whose library subscribes at the regular rate (1990): U.S. $65.00. 


Prices are subject to change without notice. 
Microform Subscriptions and Back Issues 
Back issues of all previously published volumes, in both hard copy and on microform, are available direct from Pergamon offices. 


Pubiished Quarterly Copyright © 1990 Pergamon Press plc 


It is a condition of publication that manuscripts submitted to this journal have not been published and will not be simultaneously submitted or 
published elsewhere. By submitting a manuscript, the authors agree that the copyright for their article is transferred to the Publisher ifand when 
the article is accepted for publication. However, assignment of copyright is not required from authors who work for organizations which do not permit 
such assignment. The copyright covers the exclusive rights to reproduce and distribute the article, including reprints, photographic reproductions, 
microform or any other reproductions of similar nature and translations. No part of this publication may be reproduced, stored in a retrieval system 
or transmitted in any form or by any means, electronic, electrostatic, magnetic tape, mechanical, photocopying, recording or otherwise, without 
permission in writing from the copyright holder. 


Photocopying information for users in the U.S.A. The Item-fee Code for this publication indicates that authorization to photocopy items for internal or 
—— use is granted by the copyright holder for libraries and other users registered with the Copyright Clearance Center (CCC) Transactional 

eporting Service provided the stated fee for copying, beyond that permitted by Section 107 or 108 of the United States Copyright Law, is paid. 
The appropriate remittance of $3.00 per copy per article is paid directly to the Copyright Clearance Center Inc., 27 Congress Street, Salem, MA 
01970. 


for 


Permission for other use. The copyright owner’s consent does not extend to copying for general di for creating new works, or 


for resale. Specific written permission must be obtained from the Publisher for such copying. 


P 


©" The text paper used in this publication meets the minimum requirements of the American National Standard for Information Sciences— 
Permanence of Paper for Printed Library Materials, ANSI Z39,48-1984. 


The liem-Fee Code for this publication is: 0098-8472/90 $3.00 + 0.00. 


x 
. 
—— 


NUMBER 1 


N. Revamat, M. Lopez-VENCES 
and J. M. Duran 


C. A. Croc, J. A. ARGUELLO 
and G. A. OrRIOLI 


S. C. SHEppaRD and J. L. HAwKINs 
R. E. STAFFORD and B. L. McMICHAEL 
O. KLEMM 


J. BRAWLEY and M. C. MATHES 


R. A. ARMSTRONG 


K. F. JENSEN and R. L. Patton 


B. S. Co.uins and G. R. WEIN 


. E. Soka, E. J. SADLER, 


. Camp and F. B. ARNOLD 


. M. Oosteruuts, H. D. Scott, 


R. E. Hampton and S. D. WULLSCHLEGER 


M. AsHraF and S. MEHMOOD 


M. Havaux 


C. M. FELDHAKE 


Book Review 
M. ScHAEDLE 


Software Survey Section 


NUMBER 2 


E. Marco, F. MarTINEZ and 
M. I. Orus 


J. Garty and N. BInyAMINI 


K. WIGNARAJAH 


C. P. West, D. M. OosTERHUIS 
and S. D. WULLSCHLEGER 


CONTENTS VOLUME 30 


Effect of gamma-irradiation on germination and leakage of electrolytes 
from peanut (Arachis hipogaea L.) seeds 


Effect of gamma rays on sprouting of seed cloves of garlic (Allium sativum 
L.): levels of auxin-like substances and growth inhibitors 


Radiation hormesis of seedlings and seeds, simply elusive or an artifact? 
Primary root and lateral root development in guar seedlings 
Acid neutralizing of leaf surfaces: a call for a standard unit 


he influence of NaCl on the growth of English ivy (Hedera helix) cuttings 
and callus tissue 


The influence of calcium and magnesium on the growth of the lichens 
Parmelia saxatilis and Xanthoria parietina on slate substrates 


Response of yellow-poplar (Liriodendron tulipifera L.) seedlings to simulated 
acid rain and ozone—1. Growth modifications 


Water relations and growth of Heterotheca subaxillaris in different soil and 
watering treatments in the greenhouse 


A comparison of pressure chamber, leaf-press, and canopy temperature 
for four species under humid conditions 


Physiological responses of two soybean [Glycine max (L.) Merr] cultivars 
to short-term flooding 


Response of four Brassica species to drought stress 


Photoacoustic study of the photochemical energy conversion in Epilobium 
plants grown under very low light conditions 


Spectral characteristics of the light band on red clover ( Trifolium pratense 
L.) 


New Vistas in Measurement of Photosynthesis, Edited by D. A. Walker and C. 
B. Osmond 


Physiological alterations induced by the organophosphorus insecticide 
trichlorfon in Anabaena PCC 7119 grown with nitrates 


Establishment of pioneer litho-microorganisms on chalk rocks after a 
severe forest fire in Israel 


Growth response of Phaseolus vulgaris to varying salinity regimes 


Osmotic adjustment in tissues of tall fescue in response to water deficit 


: 
a 
17 
27 
35 
75 
I 
149 

iii 
4 
= 


T. L. Lauver, R. H. Manpb1L, 
R. J. Konut and J. A. LAURENCE 


K. MENGEL, M. Tu. BREININGER 


and H. J. Lutz 


A. J. ROWLAND-BAMFORD, 

C. NoRDENBROCK, J. T. BAKER, 
G. Bowes and L. H. ALLEN, JR 
Y. N. BEHERA and B. BiswaL 


S. GHosHRoy and 
M. J. NADAKAVUKAREN 


I. Zwocn, U. KNorRE 
and H. ScHaus 


L. P. Nyman, D. H. Benzino, 
P. J. TEMPLE and J. ARDITTI 


F. Murray and S. WILSON 


R. D. MacLeop 


M. Guazi and G. A. Myers 


R. D. DeLaune, S. R. PEZESHKi 
and J. H. PARDUE 


Announcement 


Software Survey Section 


NUMBER 3 
G. N. Reppy and M. N. V. Prasap 


A. M. IBRAHIM and A. SPACIE 


M. D. VAzquez, A. BENNASSAR, 
C. Casot, CH. PoOSCHENRIEDER 
and J. BaRCELG 


P. J. TEMPLE 


S. L. Ustin and B. Curtiss 


P. P. Feret, K. E. Dieser 
and T. L. SHARIK 


F. C. THornton, P. A. PIER 
and C. McDurrie, JR 


G. A. SCHIER 


A weighing lysimeter for determining water loss in red spruce saplings 
(Picea rubens Sarg.) 


Effect of simulated acidic fog on carbohydrate leaching, CO, assimilation 
and development of damage symptoms in young spruce trees (Picea abies 
L. Karst) 

Changes in stomatal density in rice grown under various CO, regimes 
with natural solar irradiance 


Leaf senescence in fern: effect of duration, intensity and quality of light 


Influence of cadmium on the ultrastructure of developing chloroplasts in 
soybean and corn 


Influence of SO, and O,, singly or in combination, on ethylene synthesis 
in sunflower 


Effects of ozone and sulfur dioxide on two epiphytic orchids 

Yield responses of soybean, maize, peanut and navy bean exposed to SO,, 
HF and their combination 

Lateral root primordium inception in Zea mays L. 


The action of steroidal alkaloids on the ground meristem tissue of the root 
axis of lettuce seedlings 


An oxidation-reduction buffer for evaluating the physiological response 
of plants to root oxygen stress 


Heavy metal-binding proteins/peptides: occurrence, structure, synthesis 
and functions. A review 


Toxicity of inorganic selenium to the green alga Selenastrum capricornutum 
Printz 


Phytotoxic effects of technetium-99 in beans: influence of cotyledon 
excision 


Growth and yield responses of processing tomato (Lycopersicon esculentum 
Mill.) cultivars to ozone 


Spectral characteristics of ozone-treated conifers 


Effect of simulated acid rain on reproductive attributes of red spruce 
(Picea rubens Sarg.) 


Response of growth, photosynthesis, and mineral nutrition of red spruce 
seedlings to ozone and acidic cloud deposition 


Response of yellow-poplar (Liriodendron tulipifera L.) seedlings to simulated 
acid rain and ozone—2. Effect on throughfall chemistry and nutrients in 
the leaves 


iv 


i 

165 

18) 

: 207 

215 

225 

249 

I 

4 

293 

309 

: 313 

325 

: 

\ 


C. T. GarTEN, JR and P. J. HANSON 


G. B. FuLrorp and F. Murray 


D. I. Leskovar, D. J. CANTLIFFE 
and P. J. STOFFELLA 


R. J. TayLor and G. A. Secor 

B. At-SaFrapi and P. W. SIMON 
M. J. Otszewska, K. MARCINIAK 
and H. Kuran 


M. Torres and G. Frutos 


G. E. Watsu, D. E. WEBER, 
L. K. BrasHers and T. L. Simon 


Book Review 
R. M. 


Acknowledgement 


Announcement 


NUMBER 4 
M. W. MILLER 


E. van RENsBuRG and V. G. BREEZE 


K. Boonpracos and T. H. Nasu III 


P. LinpBLaD, K. TADERA and 


. R. Smits, B. L. Vasias, 
. L. Banwart, D. B. PETERS and 
. M. WALKER 


W. Mersiz, T. MEBRAHTU and 
M. RANGAPPA 


W. A. FEDER and R. SHRIER 


Y. Mor and N. ZIEsLIN 


H. S. Srivastava, D. P. ORMROD 
and B. HALE Marie 


L. J. SAMUELSON, B. H. CAzELL 
and J. R. SEILER 


Foliar retention of '"N-nitrate and '"N-ammonium by red maple (Acer 
rubrum) and white oak (Quercus alba) leaves from simulated rain 


Morphogenic changes in Eucalyptus gomphocephala exposed to SO, 


Root growth and root-shoot interaction in transplants and direct seeded 
pepper plants 


Relationship of population size and regeneration medium to growth and 
shoot induction of potato protoplast-derived calli 


The effects of gamma irradiation on the growth and cytology of carrot 
(Daucus carota L.) tissue culture 


Analysis of mitotic synchrony induced by cold treatment in root meristems 
of Vicia faba L. 


Logistic function analysis of germination behaviour of aged fennel seeds 


Artificial sediments for use in tests with wetland plants 


Photosynthesis. Molecular Biology and Bioenergetics, Proceedings of the International 
Workshop on Application of Molecular Biology and Bioenergetics of Photosynthesis, 
Edited by G. S. Singhal, J. Barber, R. A. Dilley, Govindjee, R. Haselkorn 
and P. Mohanty 


Editorial: On the accuracy of journal references 


Uptake and development of phytotoxicity following exposure to vapour 
of the herbicide '*C 2,4-D butyl by tomato and lettuce plants 


Seasonal variation of elemental status in the lichen Ramalina menziesii 
Tayl. from two sites in southern California: evidence for dry deposition 
accumulation 


Occurrence of azoxyglycosides in Macrozamia riedlei and their effects on 
the free-living isolated Wostoc PCC 73102 


Lack of physioiogical response of two corn hybrids to simulated acid rain 


Response of corn to combinations of atrazine, propyl gallate and ozone 
Combination of u.v.-B and ozone reduces pollen tube growth more than 
either stress alone 

U.v.-induced blackening of rose petals 

Photosynthetic photon flux effects on bean response to nitrogen dioxide 
Short-term influence of nitrate on acetylene reduction, net photosynthesis 
and nodule respiration in black alder (Alnus glutinosa L. Gaertn.) seedlings. 


3 
39) 
399 

401 
429 
F. Yaci 
451 
455 


M. AsHraF and T. McNEILLY 
M. W. and S. M. Hus.ic 


L. Suen, D. M. Orcutt and 
J. G. Foster 


. C. V. Vu, G. YELENosky and 
. E. McDona_Lp 
J 


. J. Bennet, C. M. BREEN and 
. H. Banpu 


. J. Jacques, R. E. J. BOERNER 
and J. C. PETERSON 


Announcement 


Software Review 


Volume Contents, Author and Subject 


Index for Volume 30, 1990 


Responses of four Brassica species to sodium chloride 


Influence of flood-preconditioning and drought on leaf gas exchange and 
plant water relations in seedlings of pecan 


Influence of drought on the concentration and distribution of 2,4- 
diaminobutyric acid and other free amino acids in tissues of flatpea 
(cathyrus sylvestris L.) 


Proteins, non-structural carbohydrates and organic acids in the flowers of 
sweet orange (Citrus sinensis (L.) Osbeck) 


A role for Ca?* in the cellular differentiation of root cap cells: a re- 
examination of root growth control mechanisms 


Effects of Ca supply and stress on uptake and translocation of Ca in two 
poinsettia cultivars 


en 
: 
: 
9 
497 
515 
Vv 
533 
| 
: 
he 
vi 

: 


